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mmm 

mm<D&m mm h > x y ;i/ f - if 

m&m i ] se^i## i ib«© r ^ y * e, * * jk u ^ ^ k. 

[»#£4] ~3 v^ft.*» 1 U^*- KSrzz- K"T 

[»#*.5 ] rnrnm^- 2 ffifcofiMBTu&^-r * dna„ 

6 ] 4 * fc tt 5 sB«© DNAi:^h'J>i?xi/b £^#T 

UWKfen-KtSDNA. 

[»^7] ff:£:g4~6 V%T4^-^lCfE«CDDNA£^#-fc:jSfi# 

s ] mf 7 iH«©^giA^D n a z&m-tzm&m. 

[ff^9] Sf:£^4~6^-m;^l^CiH«©DNA. ^fcte^DNA 

A©j:^ic#^-r5^ • jSf?tc55t>-5DNA©^«@e^i4iic 1 &>±<D&mibm 
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[0 0 0 1] 

, 3§*£lf#^>> L-t:^^i?>, y#79l£>, RgtHXttft. 
[0 0 0 2] 

* Fmo&mm&mn. L-n*m>. vmy^ify ftwizm& 

tenmZm^T^ZiT-Jj'CT'X V>f 9uX4*UV- (Arch. Micro 

bioi.) , 164, 324(i995)] 0 &oT, tti^mmmcommm^m^mm^w 
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[0 0 0 3] 

D-y JU9 h-*££f£f Sfc&lC&M^tlfcM [J. Am. Chem. Soc., 114, 698 
0 (1992)]^^$tlTVNSc 
[0 0 0 4] 

J&OMfc^ l¥-yAy? (GeneBank) , T ? ± V is a > - i~> A- (Accessio 
n Number) D13159] , 7>fa;^f U ?A • U */ 7.WkO>WtR=$' [*>f 

=f-*t- (Nature) , 393 , 537 (1998)] , i/*33y*^fll0lfi? 
b • ^l/^f:*^ — -;Utnj;- (Plant Hoi. Biol.) , 30, 213 (1996)] *jt# 

[0 0 0 5] 

[38w##* b j: e> -r is® ] 
^g^*^^ y*79tr>, mm&zzfmmmm 

[0 0 0 6] 
[fBS£«?&*r ££«>©#©] 
#M3S«8# e> tt, JtiBfg® SMt^<ilADNA#ffi&^bt3n/t 
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*>> *mmm\*Tm (D ~ (15) izm-tz. 

[0 0 0 7] 

( 1 ) m^m^r 1 tB*©r ^ ; wmm* kfcs u i-f* k= 

(2) ie^j#-^ 1 sa«©jjf u nc^r. ij^±©t^ j 

[0 0 0 8] 

(3) @E^J#-^lgB«<Z)T^ 7^fB#|i: 6 0%£(±©ffilltt^f t§7^ 

(4) _tgH (1) ~ (3) olC|B*©JKU^^ K$:n-- K-r 
5DNA, 

( 5 ) mnm^ 2 mman&mmm msDNA. 

[0 0 0 9] 

(6) ±13 (4) (5) ODDNAi:Xh'J>s;i>h «:^ffTT'/A 
^ KSrn- KfSDNA. 

[0 0 10] 

(7) _tfB (4) ~ (6) ^-fftfrl-DlzmmCDDN AZ^? 

(8) JtiB (7) ©iMftDNA&MtStm 
[0 0 1 1 ] 

(9) _t8H (4) ~ (6) V>m^l^tCSB«©DNA, ^feli^DNA 
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&ttS^T'fe5, ±gB (8) (9) ©tt^«. 

[0 0 12] 

(i i) jtfB (i o) (Dm&ynzmmztBmh. mmm^iz^mmr $ j 

(12) ±m (4) ~ (6) V%-rtl^l^lClB«©DNA, tfcttiDN 
[0 0 13] 

(13) L-kXfJ/'X y#:79^>, ^fc^tf^BSSS 
#»«^e>^«tlS%®S:^S-r^|g^S:^-r^«$^T'$>S, _tfE (8) 

(12) amZi®. 

(14) _t§B (13) ©«fe»S:*JaK:*ilL, *S|i»(f»tCL.-li^S? 
[0 0 14] 

(i 5) ±t& (8) ^feti o) (Du&m, mi&m<onmm±i£\tim 

[0 0 15] 

SB^j#-§-ifH«©r^ jmmmz&^T i jeukbts jntm^ um^\,< 

fcMWSJlfcT^ >>OTB#I^e>&£3J<V^;/^ Ktt, Molecular Cloning, A Lab 
oratory Manual, Second Edition, Cold Spring Harbor Laboratory Press (198 
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#^2 i 1-2 6 6 5 




9) (J£*T, ^l/^ra^- • t7U- — >? $&2f&}lV&-t) . Current Protocols 
in Molecular Biology, John Wiley & Sons (1987-1997) (J^T, h • ^ 

D hzi-;i/X • >f > • ^1/^17- • TtUV -hL$&-t) . Nucleic Acids Re 
search, 10, 6487 (1982). Proc. Natl. Acad. Sci. USA, 79, 6409 (1982). Ge 
ne, 34, 315 (1985). Nucleic Acids Research, 13, 4431 (1985). Proc. Natl. 
Acad. Sci. USA, 82, 488 (1985)^lCfB«tf>3P&#lll3«JI#A&£ V%T. 

mx \xm&m^ lT^sti-sr^y mmn & m -t & # u i k & n - k -r s d 

< £ 6 0 %J&LL. iiStt 8 0 %J£Ui, #{C 9 5 %J^±©*BimSS:* L 
[0 0 16] 

±IB (5) <D rx HJ>S?x> h^ffTt'A>f^U ^XtSDNAj £te 

DNA£;U;mDNA©Jft#^£>ftLfc:7^;i/*-£mv*T. 0. 7 — 1. 0 
Mtf)NaCl##T. 6'5TC*C/\>f ^f>f -e-*/a>€:ffofctfe, 0. 1~2 

sscm (i mmm<z> s s c^?g©mj^tt. 1 5 0 mM mt± b u 

15mM ^X>ith'J^Ai:»j!5;S) 6 5lC^ffTt'7>f ;i/ 

*-Z$b&-tZ>Z£K£ *J ra^T^SDNASr&tfSZliltf^So 
[0 0 17] 
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[0 0 18] 

tsy. hV7byT>&£<z>T$;m*:w\ ^mmv* $yt&. mmm* 

[0 0 19] 
[0 0 2 0] 



□ U *X99-V ?A • 




ATCC 31833 


□ u *;t*-ry • 


• ^ ^a 


ATCC 


13032 


ziy */t*^y ■ 




ATCC 


13870 


ny */t*^y ^a • 


• x 


ATCC 


15991 


ziV ZAP't-V ?A ■ 




ATCC 


13868 


ny *A9ttV 7A ■ 




ATCC 


17965 


□ •j */t*^y ?a • 


■ y y ?a 


ATCC 


15990 


ny */t#-ry ?A ■ 




ATCC 6872 


•7lstZA>?TrV ?A • 


- >f7'Jt7>f ^ A 


ATCC 


14068 


yi^/t^y • 


• t-y^nyf-f # A 


ATCC 


14066 


yi^tfA^^y ?a ■ 


• ft^-^ y x 


ATCC 


19240 


^i/ifA^T-u >?a • 




ATCC 


14020 
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~f U tf A 2 *r V V h • 7^ ATCC 14067 

ZfU\? rftTT-V t>2± • =7$ h7T~* y* A ATCC 13869 
[0 0 2 1] 

^D/Utn^- • 7> K • ;1>ftf ni?- (Appl. Microbiol. Biotechno 
1.) , 50, 375 (1998)]<Z>mffiT*m$lirZ > Z.£iZl: VmMt£Z>» 
[0 0 2 2] 

m®.. m-^^y^^ \^^m^x h^y^^r h^-^m^^mm ^y* 

A9tVV&- tfJV * ^ V ATKT6#c (FERM BP-6399) ] £ J&fLW& U i/ 3f ^ 

^ £ifc#-r £ r i: #T-£ £ o 

[0 0 2 3] 

£>8figb£:^-fe<fcDNA£ilM£ l/T, PCRS [PCR Protocols, Academic Pr 
ess (1990)] fcJS^TDN ACDifipS*:^-?) 3 £ &C«fc U * U 9 

MtcJU-T £#038^0) D N A £^iclfc#-«r£ - i: #T*£ So 
[0 0 24] 

SB^rj##2T*^^tlSDNACD^^fctt-SP?:^n-^i:L/T, 

fg2J&) 3£fc»cj: *J. filffl 3 n A ^ f U ASCI t st^ 
% &m$& m <D D N A £ Et# & r £ ^ £ „ 
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[0 0 2 5] 
[0 0 2 6] 

mDNA^^jiS^^^^^-^^n^-^-OT^lcIf A-T grille «fc 

* * - &, * # - \zm& b fcmnffimzmxtz . 

[0 0 2 7] 

$g^**-£:bTtt, _tiB*§ ic £ v * T S tmm. «Tffi v % b # 

&££:|^B£lC. y 3K V — A &HHSE#U *I»DNA, 

*effl#U £y«J&$ftfc^#-^&£3£:2>W;£bv^ -?u*-9-l£W&1r 
2> £ tlX V^ T *> <fc V> 0 
[0 0 2 8] 

LTtt, #9*.tf, pBTr P 2, pBTacl, P BTac2 (V%i*tl%^-y> 
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A'-7>y\>fAtt<!:»JtpI) x PKK233-2 (Pharmacia^) , P SE280 (Invitroge 
n*fc§g) , pGEMEX-1 (PromegaftgQ , PQE-8 (QIAGEN*±g[) , pKYPIO (#H§Hg58- 
110600) , PKYP200 [Agric. Biol. Chem. , 48, 669 (1984)] % pLSAl [Agric. B 
iol. Chem., 53, 277 (1989)] , pGELl [Proc. Natl. Acad. Sci. USA, 82, 430 
6 (1985)) „ pBluescript II SK(-) (Stratageneftfgg) , pTrs30 [ Escherichia 
coli JM109/pTrS30 (FERM BP-5407) % P Trs32 [ Escherichia coli J 

M109/pTrS32 (FERM BP-5408) J: »J MW . pGHA2 [ Escherichia coli IGHA2 (FE 
RM B-400) «fcygg§gk #H§BB60-221091) „ pGKA2 [ Escherichia coli IGKA2 (FE 
RM BP-6798) iyaW. #H§Bg60-221091) % P Term2 (US4686191, US4939094, U 
S5160735) , pSupex, pUBHO, pTP5, pC194. pEG400 [J. Bacteriol., 172, 239 
2 (1990)) , pGEX (Pharmacia^) „ pETS/X-^A (Novagen}±§g) ^%$>\fZ> 

[0 0 2 9] 

<fcV^„ #JxJ£, trp^n^-^-tftrpK lac^n^E-^-, PL^n^E-^- % PR 

*3bif Z> Z. £#T'££. * fcPtrp&2ol£#[Si2rfc:/n ; E- 9 - (PtrpX2), 
tac^D^-*-, lacT7?"n let 17 U ^ - $ - (D & ? \Z A&mzWt 

[0 0 3 0] 

V #y-&ffi'&mWV$>Z>i/*?'f>-#;Vlf; (Shine-Dalgarno) a?9£:B8& 

^Fz/iKDtsizmm&sm (#!*# 6 ~i8&s) izmmbtz-^^^^ k&mv*<& 

[0 0 3 1] 
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oc. Natl. Acad. Sci. USA, 69, 2110 (1972)] , zfU h^7^hi (#BgHg63- 
248394) , ^fettGene, 17, 107 (1982) -^Molecular & General Genetics, 168 , 
111 (1979)CMB«©#&^£&tf5 3£#-£^.5o 
[0 0 3 2] 

*m.&m<DMfrWk7L'<>7 *^-*:Mfrikt}fcito&m&nMh its, ms*v n 

y ( Escherichia ) M, iZ^^T ( Serratia ) JR, Affl/X ( Bacillus ) JR, ^ 
l/tfA^^U^A ( Brevibacterium ) JR, 3>J*/t^fy ( Corynebacteriu 
m) JR, KVUAZtWI* ( Microbacterium ) M> K^^X ( Pseudomon 

as) JR^iCjR-f MtLIX. Escherichia coli XLl-Blue, Escherichia c 

oli XL2-Blue, Escherichia coli DH1, Escherichia coli MCI 000, Escherichia 

coli KY3276, Escherichia coli W1485, Escherichia coli JM109, Escherichi 
a col i HB101, Escherichia col i No. 49, Escherichia coli W3110, Escherichi 
a coli NY49, Escherichia coli GI698, Escherichia coli TBI, Serratia f ica 
ria , Serratia fonticola , Serratia 1 iguefaciens , Serratia marcescens , Bac 
il lus subti 1 is , Baci 1 lus amylol iguef acines , Brevibacterium ammoniagenes 
, Brevibacterium immariophi lum ATCC14068, Brevibacterium saccharolyticum 

ATCC14066, Brevibacterium f lavum ATCC14067, Brevibacterium lactoferment 
um ATCC13869, Corynebacterium glutamicum ATCC13032, Corynebacterium glut 
ami cum ATCC13869, Corynebacterium acetoacidophi lum ATCC13870, Microbacte 
rium amnion iaphil urn ATCC15354, Pseudoaonas put i da , Pseudomonas sp. D-011 

[0 0 3 3] 

£LT&, pCGl(#H§Bg57-134500), pCG2(#H§Bg58-35197), pCG4, pCGlK^T 
*l=fo#BIHH57-183799), pCE54, pCBl 01 (^1**1 =fc #H§H§58-1 05999), pCE51, pCE 
52,pCE53[V>-rtl=fe ; E^^3-^- • T> K ■ • ^;n*^>f ?X(Mol. G 

en. Genet.), 196, 175 (1984)], PCSEK20, pCLEK4 [V^^t^T ^^^f K • V>f 
if 0/H TfrU P— ' T~> K * A>f ~jt^r*7 J U (Appl. Microbiol. Biotechnol 
.), 51, 201 (1999)] &if©>^Xi* F5:Mtl>'t^tfS 0 



1 1 
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[0 0 3 4] 

iA^ilttft zTuh^^T.Vm (#H§Hg57-183799) , (4$ 18 

^2-207791) tf^C^S&T'&So «iii:btXi/x^Jt:7•□U?:ffiV^St^ 
JCtt, ^-fb^^e/^A^ [^>-^-;i/ • ' ^1/^17- • A-f^D (J. 
Mol. Biol.) , 53, 159(1970)] & ¥*m^Z> Z. ZtfT'g Z> 0 
[0 0 3 5] 

mmzm±mm£VTm^2>m&iziz, mm^t yepi 

3(ATCC37115). YEp24(ATCC37051). YCp50(ATCC37419), pHS19, pHS15^£&tf Z> 
^D€-^-i:lT», #-eS8SiT? £ * © T & V* "T ft © © & 

Mv%r%<fc<, $f;ttf. ^v-;**^-^©^*!^©*^©^^-*- 

„ PEOS^U^-*-. PGKt/D^E-*-. GAPT/n^-*-, ADH:/n ^E — # — „ 
gal l^D^-^f-, gal 10:7a fc: - h */ a y V /K U K^O * 

MFai^n^E-^-, cup l^n^e-^-v&fctfsrfctf-es*. 

[0 0 3 6] 

*§£HH1I££ LTte. *y*n7>ft^ ( Saccharomyces ) Jg, i/^vAny 
>ft'^ ( Schizosaccharomyces ) j|, ^'J/<D7>ft7. ( Kluyveromyces ) JR. h 
UZ3XJJ\0> ( Trichosporon ) t7 — T-i "feX ( Schwann ionyces ) M, tf 

£7 (Pichia) J§> 9 ( Candida ) M«|Cj|-*-*1k£4lK Sac 

charomyces cerevisiae. Schizosaccharomyces pombe, Kluyveromyces lactis . 
Trichosporon pullulans , Schwann i omyces al luvius , Candida utilis e $;&l:f 

[0 0 3 7] 

Tft%M^-5 3. Xl/^ hn/Kb-S/H>S [Methods Enzymo 

1., 194, 182 (1990)] % ^7iD^7Xhffi [Proc. Natl. Acad. Sci. USA, 7 
5, 1929 (1978)] , #8'Jf [J. Bacteriol gy, 153, 163 (1983)] „ Pr 

oc. Natl. Acad. Sci. USA, 75, 1929 (1978)lB«©#iS*&&W r S 
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[0 0 3 8] 
[0 0 3 9] 

vm± u >K7 ^ tr y^^mm zm? v ? y x - -e^tt & 

[0 0 4 0] 

r;i/ k ^ - -earn®. &i^#> srtfcfcy, & i«j± 

[0 0 4 1] 
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3f#f£fcf#^>. L-\z.7s*vy. v^y^ify. 7 V y*v u*^ K-^tru ^ 
is. 

[0 0 4 2] 
[0 0 4 3] 

? a, y y*-yj*m<Dmmmmh < itmmmory 

*<Dte<DlsS&k{b&h. &£lttc> ^zfhy. m^**> zi-yy. 

[0 0 4 4] 

Sttl5~4 0t:)!iU<, ig#B#t^tt, If 1 6I$0~7HTO5. mm#<D 
[0 0 4 5] 
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[0 0 4 6] 
[0 0 4 7] 

Ti^Uff^ic^^ $ & & ^ tt^^Miss^mjt iz&m s s y 

[0 0 4 8] 

-£\ /K-;i/V > [J. Biol. Chem., 264, 17619 (1989)) „ UVh<Dj5 

& [Proc. Natl. Acad. Sci. USA, 86, 8227 (1989), Genes Develop., 4, 1288 
(1990)) . ^5-336963, #^6-823021^ \ZUM<D-%m*mm^r Z> 

z\tiz£ y. mxv *zf^Fzm±fflmMzmffimz&Misit2>z.t.&T*%z> 0 
y. *mm<D#v ^^m±mmmzmmmz^^^z\ni3^X'^^o 

#^2-227075lCfB^$tlTV%-g>^lC^flDT. FnlS?l5ciI 

mfc^m & m v n & st^ig m& & * am l t £.mm z _t# $ -& 5 r £ r* % s „ 

[0 0 4 9] 
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bjru Tk&mmmzv m&mm&m. 7i/>^^^ 

& % (DEAE) -t77D-^, DIAION HPA-75 (=^ftJE& 

*±§g) ^t<Z>.l/y>&fflV^felS>f *>5SiJ|^DT h^97-f -ife, S-Sepharose FF 
(Pharnaciaftjg) ^©l/i?>5:I^ Wt>^nvhy77>f -i, Z? 

[0 0 5 0] 
[0 0 5 1] 

mm<om^m^<o^miz^ vmm-?z>z£iz£ y*ssi_t?f &j&#u m&m± 

[0 0 5 2] 



1 6 
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oT^SSiti-^Zl^^T^So Advanced ChemTechft, A-3f> • x;i/V 

— Pharmacia£fc % Protein Technology Instrument^, Synthecel 1-Vega^±, P 
erSeptiveft, JMMKflsffi*©*^ K^««2:fUM ITft^tSI £ fcT? 

[0 0 5 3] 
[0 0 5 4] 

mm. mftte&rfmft&mmcDmfeit®^ mmfczvtti&hxmbti&mmm 

E £ & Vf $> Z. H *> X % Z> o 

#«$8i5!K: J: y#e>*i£^©£j&K:fc^TMv^*i5#i^^ 37t;-ei#f^ 
ici^ y ^;i/©*J^|g^{c<j:U#&tiSiei$:^-rsr^©"T?%s^'ffi$:i#fe ( 
U) i:bt, lmU/l~l,000U/l X&V* L<l±10mU/l~100U/ 

i vmrnxm^z* 
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o 

[0 0 5 5] 

mmmmz&tohTib&^o &mm&M£.isX&. ^y^t/x^i^ • 

^UJlT^y m%-l*i-J ^->S-215, H*?Sflg?±lg) &£ftf>#>f;*->#®?S 

ttsu -fe^/i/ h u zf-frTyt-vk • ^n7>f k^t^^^/^^^^ ♦ ^yv 

„ ia£fctt$fc«£M^LT&ffit-£3£ ; fc-e££o #®?S4£5!Itiu »mo.l~ 5 
Og/l<D«ftT*«V*&n<&- f«^Ii:lTtt, ^r^l/>, h/bx>, fl§JEf#l 
T>H/3-;K T-feh>. K^X^l/fcifTWtf e>*U iiS0.1~ 50m 1 / 1 <Dm 

[0 0 5 6] 

#tt##*K:£Jft L ttmmmiZ «k y # & tl<5«|(D^*«Dionex4f:lg©«i^ 
^g&H£J5V^ff5 [Anal. Biochem., 189, 151 (1990)] „ 

mmtezzm^zMi%<D*&^&'3xftoz.iitfxgz> a 

[0 0 5 7] 
[0 0 5 8] 



1 8 



&IE# 2000-3087560 



1 1 — 266548 

fcU y^ 1 — A^^tt^Mt^ ; R. Katsumata et al., Proc. 4th Eur. Co 
ngr. BiotechnoK, 4, 767 (1987)] 5:NB^fi 0$3f;^>f 3 > 2 0 g , 
i^X5g&*lLlC^ pH7. 2iC^Lfe^«i] 3ml tfilCffiBL, 
3OTCtGD 660 ^O. 6{C^e*75^f#bfe 0 
[0 0 5 9] 

iM(pH6. 0) T— ®gfe#U NTG4 0 0mg/Lm^i«i3 
mltfr, ^fiT?2.0^ia^«31S:ffofc. 
M&Sffitt £ mmmWLT* 2 0aSi&8s#ffc, N B m$l 3ml*, 3 0^111 

[0 0 6 0] 

WUgmWilt&mi&i&TkT' 1 0~ 5 ~1 O^JCSMRU #£>*ifc##M0. lm 
UNB*^i CNB*StffitC*^fc 1. 4%-^t?^. pH7. 2] iC^ff? 

u 3 orr-2 BmmmLfc. 

g, (NH 4 ) H 2 P0 4 lg, KC1 0. 2g. MgS0 4 - 7H 2 0 0. 
2 g, F e S0 4 • 7 HgO lOmg, MnS0 4 - 4~6 HgO 0. 2 m g 
, ZnS0 4 - 7 HgO 0. 9mg, C u S 0 4 • 5 HgO 0. 4mg % Na 
2 B 4 0 7 • 1 0 H 2 0 0. 09mg, (NH 4 ) g Mo 7 0 24 • 4 HgO 0. 0 4m 
g, \±yt*> 5 0ig, P-T^7^S#^ 2. 5mg, ^T^ymM^. lm 
g&£Zfm?<. 1 6 g &*1 MC^, P H7. 2lCiHMLfcJ&ife] fe-fctf^ 
$^5 Omg/L^tfMl^MC=&^if U 3 CC-eig^Lfco 
[0 0 6 1] 

*^*35«ifiM 1 T*&£W-fri\ ^5|50mg/L &-£tfM 1 
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[0 0 6 2] 

mg/Lfc*tfMl#i|S4 0ml #3 01Ct'2 4^fm S^il/T#^ 

o 

[0 0 6 3] 

hVX 50mM (pH7. 5) , NADH 0. 2mM, ^T^>tfny>H 
0. OlmM, MgCl 2 ImM, *r*/A/U -J*-5 - V >M 0. 5mM, V zf 
U-X-5-V>m 0. 5mM, ^'J tn-;i/-3-'J >if t Kn^t-t^J: 

) 1 0 ^g^-^^jSMlCffi^m^&^Ar 1. 5mli:U 3 0lCt«^f 
[0 0 6 4] 

£ic£ y % ^$ti-5^*y -fe;i/T;i/^h: K-3-y ymAZWfeisfc* 

«fcy, **y iz;i/y;i/^fc K-3-y >®e&£<£f&L&vv h7>^^h7-^ 

tt^il fc^M**TKT6ffc *m$l L fee 

^So < lirfrjft ITS If 3^ (g$^##305-8566) ICFERM BP-6399-if £: LT 
[0 0 6 5] 

(2) h^>x>r h^-if»^fe«fcDfh^>xr;i/K^— ^»IS^$:^t? 
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I 



1 1 — 266548 

DNAmK<D9U--y9 
WMte^-(Dmi&M iHtny^y^f'J'JA- 97V 9 ^ 9 AATCC31833©^& 

• 9)^9^9 ^(DY^y^lT h^-i?»£^^#cTKT6(FERM BP-6399) 
c 3U*WJ^ • 9tV9$. ^A-e^orig^^^x^ FpCSE 

K20£ffi^fc o pCSEK20«\ n U * A 9 ^ U 9 A • 9)V9 ^ * Afijfc©^ X ^ F 
P CG2 (#H§Bg58-35197) CDttSgRfft/lU 1^ C < =1 U * A*<5=- U A • 9)19 * 9 
AgJ5fctf>^X^ KpCG4 (#g§Hg57-183799) (07.^9^ J S/>feJ:tKX h 

pGA22[^>-^~;i/ • • A^^U tD$?- [J. Bacterid., 140, 400(1979)] 

>f ^-n S?— • T> K • 714*7-9 J P 2?— (Appl. Microbiol. Biotechnol., 51 
, 201 (1999)] „ 

[0 0 6 6] 

3U*A^f 'Jf A - ^ 9 AATCC31833CDig#£ < fctJ t ig#S#^&©^ 

6#DNA©W»tt:, #^6-169785|H«©^^iC^oTfTofc 0 PCSEK20 
Zl *l 3 zr U % 71 9 7 V t7 A • if 71 9^9 AATCC31833©ig#e#;^ 

#g§^6-169785ga«©^^^-©^ig^{C^oT#ilLfee 

3n;1^fyfi • 9719 ^ ^AATCC31833CD^#:DNA^e>0 h^>X 

^ h ^ - -tra^-fc j: # h ^ > ^ T7i - if *^ d n a bt#cd 9 a - 

[0 0 6 7] 

±iB©<fce>lCfg§gb££g-fefls:DN A^3i:0pCSEK2O^'^X^ KDN A#4r 1 n 
g£EcoRI (5#&) T'^lfrU ffi««r4&&SM&tta^>f a h & 

g^tt^tn'nA^f'J tfA • 9)19 K 9 A© b5>*9 b^-Hm&*X 
M«fcTKT6(FERM BP-6399) £J^T©#&T^jR]iBg| b fc. 
[0 0 6 8] 

n'J^/^f'J^A • 9)\/9 ^ 9 ATKT6 > NB^5mltfJicffi@ U 3 CCt* 



2 1 
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1 0^tlfeiatl4ml ZZ/^^mi 0 0 fi g/ml £^tf S SM^i W 

2 0g, (NH 4 ) 2 s °4 1°8> ^ 3 BM^*rX 1 g, 
KH 2 P0 4 lg, MgCl 2 - 6H 2 0 0. 4 g, F e S 0 4 • 7H 2 0 10m 
g, MnS0 4 - 4~6H z O 0. 2mg, ZnS0 4 * 7H 2 0 0. 9mg, 
CuS0 4 - 5 H £ 0 0. 4mg, Na 2 B 4 0 7 - 1 0 HgO 0. 09mg, 
(NH 4 ) 6Mo ? 0 24 -4 H 2 0 0. 0 4mg, 3 0 n g fc<fctf1M T 

mg£#l 1 IC-g-^, pH7. 2CMlfeW4 0mllCffiI 
U 3 01CT*OD 660 ^0. 6KteZ>£-VM£ot%mLfc B 
[0 0 6 9] 

# »#££l«U mmm&RCGPm&L [^n-XSg, #if^7^5g, & 
#X^r^2. 5g, KH 2 P0 4 1. 5 g, MgClg - 6 HgO 0. 4 1 g, F 
e S0 4 • 7 HgO 1 Omg, Mn S 0 4 • 4~6 HgO 2mg, Z n S 0 4 • 7 
H 2 0 0. 9mg, (NH 4 ) 6Mo 7 0 24 • 4 H 2 0 0. 04mg, 3 
0/tgS,J:O!t>fT^tiil2mg, n/\ VW.^ V U * A 1 3 5 g, jKU If 
-Mfn»JK> (^11 0, 0 0 0) 3 0 g 1 JC-g-ttfgtffi] JC 1 mg/ 

ml©'J!/f-^?:ttfM (PH7. 6) 1 0 m 1 1 0 %fl&/m 1 £ & 
-S£3KfS?SU LMIWirlc#LT3 ot;^6B#r^^Cigfc5 

[0 0 7 0] 

3<Z):/D hg^O. 5ml */l^8kmz£.V. 2, 5 0 0XgT?5# 

W3&fr#fcU TSMCi^M (MgCl 2 lOmM, CaCl 2 3 0 mM, h 
n5 0mM, i/3t4 0 0mM, pH7. 5) 1 m 1 iCff SiUtSWi 

, TSMc^«?go. lmnznmmvtco z.<Dmwuz2mmm<DTSMcmm 

mt.±n&1&m&Wi<D 1M 0 0 jtt 1 £}&IJ;lT?gfrJU ov^'TSMC 

0«?£cplC2 0%PEG6, OOO^tflO. 8 m 1 SrSsiltl bti^ bfe B 3 
RCGP^i (pH7. 2) 2ml^^iOL, 2, 5 0 0Xgt'5^S 
^«K:^WTJ:S'**S:lft56L, aSbfc^n h^h&lml®RCGP 

3tf>®?£0. 2ml^t7^fi/>2 00^g/ml^ 
tfRCGP^^c^ (RCGP^tiCl. 4%m^.^timi&> PH7. 2) IC 

2 2 tf}|E#2 0 0 0-3 0 8 7 5 6 0 



#5p 11 — 266548 



I 



m^L. 3 0TCT'10H^|bfc„ 
[0 0 7 1] 

ig^TKl ml tC®Mbfe 0 30ltl:At7>f £/>2 0 ft g/ml Sr-^fS 
ft^Wl[^3-^10g, (NH 4 ) H 2 P0 4 lg, KC1 0. 2 
g, KH 2 P0 4 lg, MgS0 4 - 7H 2 0 0. 2 g, FeS0 4 - 7 HgO 1 
Omg, MnS0 4 - 4 — 6 HgO 0. 2mg, Z n S 0 4 • 7 HgO 0. 9 m g 
. CuS0 4 - 5H 2 0 0. 4mg, Na 2 B 4 0 ? - 1 0 HgO 0. 09mg, ( 
NH 4 ) 6 Mo 7 0 24 • 4 H 2 0 0. 04mg, bftf >5 0/tg, P-T^^ 
S«2. 5mg, t >f 7 5 >tg|ig 1 m g J: t)f*^ 1 6 g 1 l(c t^, 

[0 0 7 2] 

rtl e> ©fl^it^ £ #^6-169785fB^©^ ^ # - ©M$^&tCt£ o T ^ 

pCSEK20g)EcoRIg|Sfetc$; 7 . 6 k b ©EcoRI D N A mfttfMAZ 
#ft©&;4. 1 k b<£>XhoI-EcoRIDNAffTfr_fctC, < h =fe h ^ >*>>r h ^ - 

[0 0 7 3] 

(3) XhoI-EcoRIDNA^©^SMB^J^ 
JtfB$J4. 1 k b©XhoI-EcoRIDNA^S:^-r^^^X$ K^^S^tC^ 
oT^DNAJ9t#£11JJKL£„ IDN Aj$r#;i5 «ktf # - P UC19 (^Tgit*±$g 
) *m*<Dfflf&Bm$:m^TftM&.. T4DNAU ^-if^E^T^* ^-DN A^f 

100/t g/mlMtSLB«^i [ h U ^ h > 10g, 
^#o:^r^ 5 g, NaCl 1 0 g, ^ 2 0 g 1 1 lC*§8¥Lfc*gife] 
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1 1 -2 6 6 5 4^ 

iZMIfiV. 3 7TCT*16^ilfe 0 
[0 0 7 4] 

-SDSS (=EU^a5- • ^ D-n>^ »2JK) lC<fc*J^X$ K£»ffiL 

fco 

Mbfc^7^^ KDNAStMvnT. Sir 1/^*2/ KSBHttlC J: y./< 

TVS/^AftHH*--^ • 2/->5r^--if • -9--f • 2/-^ai>x • 3f y h (Ther 
mo Sequenase cycle sequencing kit; Amersham) SrMV^T^D h 3,/WCtii£V^ 
^>f • ZlT^tmUNA^-^^yV- LONG READER 4200 5: V>T 

# a d n a wf k oy&mmm £ t, & „ mm a d n a m^<D^mmm z m&m^ 

3 {C^bfeo 

[0 0 7 5] 

j&flrV? h Vx.**v9 'TV 9 (GENETYX MAC) ATSQ 3.0&/B WTff o fc B 

4. 1 k b^XhoI-EcoRIDNAI^^rCD^SB^I^lCtt. 2^><D*~zf 

#^y "72>M£jaiitf>v>f nXirirV • ^/^i/^oi/xcb^^^h^- 

?il#-!§-3i3^<D&gIB?rj(t»3 73#g^f>24 7 2#B y — 5 s W 

l/-^^h7>^^r N^-lfSt&^'r&y, 2 64 3SS3d^3 7 22# 

[0 0 7 6] 

(4) h^>XT h^-i£;fc<}:tf h^>XT;i/F^-1f©?Stt?fiJ^ 
_fcgB$j4. 1 k b©XhoI-EcoRIDNA»f^©M^$:^lC^oT¥?t^{C 



miE4f 2000-3087560 



11—266548 

5>f K • • r> K • /t>ftf^;n^- (Appi. Microbio 

1. Biotechnol.) , 51, 201 (1999)] ODSnalgp&tCjf A IT, M&X-ftzf^* $ 
KpHTK65£*ft^bfc„ 3 V %AV^tV V A • AATCC31833£tygg|;i 

Tft --i?©8H£«:»j£ Lfc. h7^^Th 9 — ^fStttt#IB¥6-169785fiBiR 
[0 0 7 7] 

hU^ 4 OmM (pH7. 6). i/TfrXfcifVPy 0. 1 mM, 7;i/^h- 
^6-'J>H 2. 8mM, l'J^D-^4-U>i 0. 2mM, ?V1zU-)l 

-t'M^-M (^-u v>A>fAa») i o ^ g *<&ttRj&mK.mBmm* 

HZ£V%.mVfco ATCC31833^(Z) Y^y^T h^-1?;J5J:tf 

o 

[0 0 7 8] 

JMfcJMS^g/fcfi/Sfc:^ ffl l>7>X7^F7- -«flHEtt£tt & W«"T 5 Zl 
[0 0 7 9] 
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SEQUENCE LISTING 
<110> KYOWA HAKKO KOGYO CO., LTD 
<120> Novel Transaldolase 
<130> H11-0802T4 
<160> 3 

<170> Patent In Ver. 2.0 

<210> 1 
<211> 360 
<212> PRT 

<213> Corynebacterium glutamicum ATCC31388 
<400> 1 

atg tct cac att gat gat ctt gca cag etc ggc act tec act tgg etc 48 
Met Ser His He Asp Asp Leu Ala Gin Leu Gly Thr Ser Thr Trp Leu 
15 10 15 

gac gac etc tec cgc gag cgc att act tec ggc aat etc age cag gtt 96 
Asp Asp Leu Ser Arg Glu Arg He Thr Ser Gly Asn Leu Ser Gin Val 

20 25 30 



2 6 
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1 
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att gag gaa aag tct gta gtc ggt gtc acc acc aac cca get att ttc 144 
lie Glu Glu Lys Ser Val Val Gly Val Thr Thr Asn Pr Ala He Phe 

35 40 45 

gca gca gca atg tec aag ggc gat tec tac gac get cag ate gca gag 192 
Ala Ala Ala Met Ser Lys Gly Asp Ser Tyr Asp Ala Gin He Ala Glu 

50 55 60 

etc aag gee get ggc gca tct gtt gac cag get gtt tac gee atg age 240 
Leu Lys Ala Ala Gly Ala Ser Val Asp Gin Ala Val Tyr Ala Met Ser 

65 70 75 80 

ate gac gat gtt cgc aat get tgt gat ctg ttc acc ggc ate ttc gag 288 
He Asp Asp Val Arg Asn Ala Cys Asp Leu Phe Thr Gly He Phe Glu 

85 90 95 

tec tec aac ggc tac gac ggc cgc gtg tec ate gag gtt gac cca cgt 336 
Ser Ser Asn Gly Tyr Asp Gly Arg Val Ser He Glu Val Asp Pro Arg 
100 105 110 

ate tct get gac cgc gac gca acc ctg get cag gee aag gag ctg tgg 384 
He Ser Ala Asp Arg Asp Ala Thr Leu Ala Gin Ala Lys Glu Leu Trp 
115 120 125 

gca aag gtt gat cgt cca aac gtc atg ate aag ate cct gca acc cca 432 
Ala Lys Val Asp Arg Pro Asn Val Met lie Lys He Pro Ala Thr Pro 
130 135 140 

ggt tct ttg cca gca ate acc gac get ttg get gag ggc ate age gtt 480 
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Gly Ser Leu Pro Ala He Thr Asp Ala Leu Ala Glu Gly He Ser Val 
145 150 155 160 

aac gtc acc ttg ate ttc tec gtt get cgc tac cgc gag gtc ate get 528 
Asn Val Thr Leu He Phe Ser Val Ala Arg Tyr Arg Glu Val He Ala 
165 170 175 

gcg tac ate gag gga ate aag cag gca get gca aac ggc cac gac gta 576 
Ala Tyr lie Glu Gly He Lys Gin Ala Ala Ala Asn Gly His Asp Val 
180 185 190 

tec aag ate cac tct gtg get tec ttc ttc gtc tec cgc gtc gac gtt 624 
Ser Lys He His Ser Val Ala Ser Phe Phe Val Ser Arg Val Asp Val 
195 200 205 

gag ate gac aag cgc etc gag gca ate gga tec gat gag get ttg get 672 
Glu He Asp Lys Arg Leu Glu Ala He Gly Ser Asp Glu Ala Leu Ala 

210 215 220 



ctg cgc ggc aag gca ggc gtt gee aac get cag cgc get tac get gtg 720 
Leu Arg Gly Lys Ala Gly Val Ala Asn Ala Gin Arg Ala Tyr Ala Val 

225 230 235 240 



tac aag gag ctt ttc gac gee gee gag ctg cct gaa ggt gee aac act 768 
Tyr Lys Glu Leu Phe Asp Ala Ala Glu Leu Pro Glu Gly Ala Asn Thr 

245 250 255 

cag cgc cca ctg tgg gca tec acc ggc gtg aag aac cct gcg tac get 816 
Gin Arg Pro Leu Trp Ala Ser Thr Gly Val Lys Asn Pro Ala Tyr Ala 



ffi$E# 2000-3087560 
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260 265 270 

gca act ctt tac gtt tec gag ctg get ggt cca aac acc gtc aac ace 864 
Ala Thr Leu Tyr Val Ser Glu Leu Ala Gly Pro Asn Thr Val Asn Thr 

275 280 285 

atg cca gaa ggc acc ate gac get gtt ctg gaa ctg ggc aac ctg cac 912 
Met Pro Glu Gly Thr He Asp Ala Val Leu Glu Leu Gly Asn Leu His 

290 295 300 

ggt gac acc ctg tec aac tec gcg gca gaa get gac get gtg ttc tec 960 
Gly Asp Thr Leu Ser Asn Ser Ala Ala Glu Ala Asp Ala Val Phe Ser 

305 310 315 320 

cag ctt gag get ctg ggc gtt gac ttg gca gat gtc ttc cag gtc ctg 1008 
Gin Leu Glu Ala Leu Gly Val Asp Leu Ala Asp Val Phe Gin Val Leu 

325 330 335 

gag acc gag ggt gtg gac aag ttt gtt get tct tgg age gaa ctg ctt 1056 
Glu Thr Glu Gly Val Asp Lys Phe Val Ala Ser Trp Ser Glu Leu Leu 

340 345 350 

gag tec atg gaa get cgc ctg aag 
Glu Ser Met Glu Ala Arg Leu Lys 

355 360 

<210> 2 
<211> 1080 
<212> DNA 

2 9 mU# 2000-3087560 
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<213> Corynebacterium glutamicum ATCC31388 
<400> 2 

atgtctcaca ttgatgatct tgcacagctc ggcacttcca cttggctcga cgacctctcc 60 

cgcgagcgca ttacttccgg caatctcagc caggttattg aggaaaagtc tgtagtcggt 120 

gtcaccacca acccagctat tttcgcagca gcaatgtcca agggcgattc ctacgacgct 180 

cagatcgcag agctcaaggc cgctggcgca tctgttgacc aggctgttta cgccatgagc 240 

atcgacgatg ttcgcaatgc ttgtgatctg ttcaccggca tcttcgagtc ctccaacggc 300 

tacgacggcc gcgtgtccat cgaggttgac ccacgtatct ctgctgaccg cgacgcaacc 360 

ctggctcagg ccaaggagct gtgggcaaag gttgatcgtc caaacgtcat gatcaagatc 420 

cctgcaaccc caggttcttt gccagcaatc accgacgctt tggctgaggg catcagcgtt 480 

aacgtcacct tgatcttctc cgttgctcgc taccgcgagg tcatcgctgc gtacatcgag 540 

ggaatcaagc aggcagctgc aaacggccac gacgtatcca agatccactc tgtggcttcc 600 

ttcttcgtct cccgcgtcga cgttgagatc gacaagcgcc tcgaggcaat cggatccgat 660 

gaggctttgg ctctgcgcgg caaggcaggc gttgccaacg ctcagcgcgc ttacgctgtg 720 

tacaaggagc ttttcgacgc cgccgagctg cctgaaggtg ccaacactca gcgcccactg 780 

3 0 aJM4f 2000-3087560 
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tgggcatcca ccggcgtgaa gaaccctgcg tacgctgcaa ctctttacgt ttccgagctg 840 
gctggtccaa acaccgtcaa caccatgcca gaaggcacca tcgacgctgt tctggaactg 900 
ggcaacctgc acggtgacac cctgtccaac tccgcggcag aagctgacgc tgtgttctcc 960 
cagcttgagg ctctgggcgt tgacttggca gatgtcttcc aggtcctgga gaccgagggt 1020 
gtggacaagt ttgttgcttc ttggagcgaa ctgcttgagt ccatggaagc tcgcctgaag 1080 

<210> 3 
<2ll> 4108 
<212> DNA 

<213> Corynebacterium glutamicum ATCC31388 
<221> CDS 

<222> (373) (2472) 
<221> CDS 

<222> (2643) .. (3722) 
<400> 3 

tcgagagttt gaaggggtcc gattcgttcc gttcgtgacg ctttgtgagg ttttttgacg 60 

ttgcaccgta ttgcttgccg aacatttttc ttttcctttc ggtttttcga gaattttcac 120 

ctacaaaagc ccacgtcaca gctcccagac ttaagattgg tcacaccttt gacacatttg 180 

3 1 miE# 2000-3087560 
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aaccacagtt ggttataaaa tgggttcaac atcactatgg ttagaggtgt tgacgggtca 240 

gattaagcaa agactacttt cggggtagat cacctttgcc aaatttgaat caattaacct 300 

aagtcgtaga tctgatcatc ggatctaacg aaaacgaacc aaaactttgg tcccggttta 360 

acccaggaag ga atg acc acc ttg acg ctg tea cct gaa ctt cag gcg etc 411 
Met Thr Thr Leu Thr Leu Ser Pro Glu Leu Gin Ala Leu 
1 5 10 

act gta cgc aat tac ccc tct gat tgg tec gat gtg gac acc aag get 459 
Thr Val Arg Asn Tyr Pro Ser Asp Trp Ser Asp Val Asp Thr Lys Ala 

15 20 25 

gta gac act gtt cgt gtc etc get gca gac get gta gaa aac tgt ggc 507 
Val Asp Thr Val Arg Val Leu Ala Ala Asp Ala Val Glu Asn Cys Gly 

30 35 40 45 

tec ggc cac cca ggc acc gca atg age ctg get ccc ctt gca tac acc 555 
Ser Gly His Pro Gly Thr Ala Met Ser Leu Ala Pro Leu Ala Tyr Thr 

50 55 60 

ttg tac cag egg gtt atg aac gta gat cca cag gac acc aac tgg gca 603 
Leu Tyr Gin Arg Val Met Asn Val Asp Pro Gin Asp Thr Asn Trp Ala 

65 70 75 

ggc cgt gac cgc ttc gtt ctt tct tgt ggc cac tec tct ttg acc cag 651 
Gly Arg Asp Arg Phe Val Leu Ser Cys Gly His Ser Ser Leu Thr Gin 
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80 85 90 

tac ate cag ctt tac ttg ggt gga ttc ggc ctt gag atg gat gac ctg 699 
Tyr He Gin Leu Tyr Leu Gly Gly Phe Gly Leu Glu Met Asp Asp Leu 
95 100 105 



aag get ctg cgc ace tgg gat tec ttg ace cca gga cac cct gag tac 747 
Lys Ala Leu Arg Thr Trp Asp Ser Leu Thr Pro Gly His Pro Glu Tyr 
110 115 120 125 

cgc cac ace aag ggc gtt gag ate acc act ggc cct ctt ggc cag ggt 795 
Arg His Thr Lys Gly Val Glu He Thr Thr Gly Pro Leu Gly Gin Gly 
130 135 140 



ctt gca tct gca gtt ggt atg gec atg get get cgt cgt gag cgt ggc 843 
Leu Ala Ser Ala Val Gly Met Ala Met Ala Ala Arg Arg Glu Arg Gly 

145 150 155 

eta ttc gac cca acc get get gag ggc gaa tec cca ttc gac cac cac 891 
Leu Phe Asp Pro Thr Ala Ala Glu Gly Glu Ser Pro Phe Asp His His 
160 165 170 

ate tac gtc att get tct gat ggt gac ctg cag gaa ggt gtc acc tct 939 
He Tyr Val lie Ala Ser Asp Gly Asp Leu Gin Glu Gly Val Thr Ser 
175 180 185 



gag gca tec tec ate get ggc acc cag cag ctg ggc aac etc ate gtg 987 
Glu Ala Ser Ser He Ala Gly Thr Gin Gin Leu Gly Asn Leu He Val 

190 195 200 205 
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# • 

ttc tgg gat gac aac cgc ate tec ate gaa gac aac act gag ate get 1035 
Phe Trp Asp Asp Asn Arg He Ser He Glu Asp Asn Thr Glu He Ala 
210 215 220 

ttc aac gag gac gtt gtt get cgt tac aag get tac ggc tgg cag acc 1083 
Phe Asn Glu Asp Val Val Ala Arg Tyr Lys Ala Tyr Gly Trp Gin Thr 

225 230 235 

att gag gtt gag get ggc gag gac gtt gca gca ate gaa get gca gtg 1131 
He Glu Val Glu Ala Gly Glu Asp Val Ala Ala lie Glu Ala Ala Val 

240 245 250 

get gag get aag aag gac acc aag cga cct acc ttc ate cgc gtt cgc 1179 
Ala Glu Ala Lys Lys Asp Thr Lys Arg Pro Thr Phe He Arg Val Arg 

255 260 265 

acc ate ate ggc ttc cca get cca acc atg atg aac acc ggt get gtg 1227 
Thr lie He Gly Phe Pro Ala Pro Thr Met Met Asn Thr Gly Ala Val 

270 275 280 285 

cac ggt get get ctt ggc gca get gag gtt gca gca acc aag act gag 1275 
His Gly Ala Ala Leu Gly Ala Ala Glu Val Ala Ala Thr Lys Thr Glu 

290 295 300 

ctt gga ttc gat cct gag get cac ttc gcg ate gac gat gag gtt ate 1323 
Leu Gly Phe Asp Pro Glu Ala His Phe Ala lie Asp Asp Glu Val He 

305 310 315 
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get cac acc cgc tec etc gca gag cgc get gca cag aag aag get gca 1371 
Ala His Thr Arg Ser Leu Ala Glu Arg Ala Ala Gin Lys Lys Ala Ala 

320 325 330 

tgg cag gtc aag ttc gat gag tgg gca get gee aac cct gag aac aag 1419 
Trp Gin Val Lys Phe Asp Glu Trp Ala Ala Ala Asn Pro Glu Asn Lys 

335 340 345 

get ctg ttc gat cgc ctg aac tec cgt gag ctt cca gcg ggc tac get 1467 
Ala Leu Phe Asp Arg Leu Asn Ser Arg Glu Leu Pro Ala Gly Tyr Ala 

350 355 360 365 

gac gag etc cca aca tgg gat gca gat gag aag ggc gtc gca act cgt 1515 
Asp Glu Leu Pro Thr Trp Asp Ala Asp Glu Lys Gly Val Ala Thr Arg 

370 375 380 

aag get tec gag get gca ctt cag gca ctg ggc aag acc ctt cct gag 1563 
Lys Ala Ser Glu Ala Ala Leu Gin Ala Leu Gly Lys Thr Leu Pro Glu 

385 390 395 

ctg tgg ggc ggt tec get gac etc gca ggt tec aac aac acc gtg ate 1611 
Leu Trp Gly Gly Ser Ala Asp Leu Ala Gly Ser Asn Asn Thr Val He 
400 405 410 

aag ggc tec cct tec ttc ggc cct gag tec ate tec acc gag acc tgg 1659 
Lys Gly Ser Pro Ser Phe Gly Pro Glu Ser He Ser Thr Glu Thr Trp 
415 420 425 

tct get gag cct tac ggc cgt aac ctg cac ttc ggt ate cgt gag cac 1707 



ffi!E# 2000-3087560 
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Ser Ala Glu Pro Tyr Gly Arg Asn Leu His Phe Gly He Arg Glu His 
430 435 440 445 

get atg gga tec ate etc aac ggc att tec etc cac ggt ggc ace cgc 1755 
Ala Met Gly Ser He Leu Asn Gly He Ser Leu His Gly Gly Thr Arg 
450 455 460 

cca tac ggt gga ace ttc etc ate ttc tec gac tac atg cgt cct gca 1803 
Pro Tyr Gly Gly Thr Phe Leu lie Phe Ser Asp Tyr Met Arg Pro Ala 
465 470 475 

gtt cgt ctt gca get etc atg gag acc gac get tac tac gtc tgg acc 1851 
Val Arg Leu Ala Ala Leu Met Glu Thr Asp Ala Tyr Tyr Val Trp Thr 

480 485 490 

cac gac tec ate ggt ctg ggc gaa gat ggc cca acc cac cag cct gtt 1899 
His Asp Ser lie Gly Leu Gly Glu Asp Gly Pro Thr His Gin Pro Val 
495 500 505 

gaa acc ttg get gcg ctg cgc gee ate cca ggt ctg tec gtc ctg cgt 1947 
Glu Thr Leu Ala Ala Leu Arg Ala He Pro Gly Leu Ser Val Leu Arg 

510 515 520 525 

cct gca gat gcg aat gag acc gee cag get tgg get gca gca ctt gag 1995 
Pro Ala Asp Ala Asn Glu Thr Ala Gin Ala Trp Ala Ala Ala Leu Glu 

530 535 540 

tac aag gaa ggc cct aag ggt ctt gca ctg acc cgc cag aac gtt cct 2043 
Tyr Lys Glu Gly Pro Lys Gly Leu Ala Leu Thr Arg Gin Asn Val Pro 
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545 



550 



555 



gtt ctg gaa ggc acc aag gag aag get get gaa ggc gtt cgc cgc ggt 
Val Leu Glu Gly Thr Lys Glu Lys Ala Ala Glu Gly Val Arg Arg Gly 

560 565 570 



2091 



ggc tac gtc ctg gtt gag ggt tec aag gaa acc cca gat gtg ate etc 2139 
Gly Tyr Val Leu Val Glu Gly Ser Lys Glu Thr Pro Asp Val lie Leu 

575 580 585 

atg ggc tec ggc tec gag gtt cag ctt gca gtt aac get gcg aaa get 2187 
Met Gly Ser Gly Ser Glu Val Gin Leu Ala Val Asn Ala Ala Lys Ala 

590 595 600 605 



ctg gaa get gag ggc gtt gca get cgc gtt gtt tea gtt cct tgc atg 
Leu Glu Ala Glu Gly Val Ala Ala Arg Val Val Ser Val Pro Cys Met 
610 615 620 



2235 



gat tgg ttc cag gag cag gac gca gag tac ate gag tec gtt ctg cct 
Asp Trp Phe Gin Glu Gin Asp Ala Glu Tyr lie Glu Ser Val Leu Pro 

625 630 635 



2283 



gca get gtg acc get cgt gtg tct gtt gaa get ggc ate gca atg cct 2331 
Ala Ala Val Thr Ala Arg Val Ser Val Glu Ala Gly He Ala Met Pro 

640 645 650 



tgg tac cgc ttc ttg ggc acc cag ggc cgt get gtc tec ctt gag cac 2379 
Trp Tyr Arg Phe Leu Gly Thr Gin Gly Arg Ala Val Ser Leu Glu His 

655 660 665 
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ttc ggt get tct gcg gat tac cag acc ctg ttt gag aag ttc ggc ate 2427 
Phe Gly Ala Ser Ala Asp Tyr Gin Thr Leu Phe Glu Lys Phe Gly He 

670 675 680 685 

acc acc gat gca gtc gtg gca gcg gec aag gac tec att aac agt 2472 
Thr Thr Asp Ala Val Val Ala Ala Ala Lys Asp Ser He Asn Ser 
690 695 700 

taattgeect gctgttttta gcttcaaccc ggggcagtat gattctcegg aattttattg 2532 

ccccgggttg ttgttgttaa teggtacaaa gggtcttaag cacatccctt acttgcctgc 2592 

tctccttgag cacagttcaa gaacaattct tttaaggaaa atttagtttc atg tct 2648 

Met Ser 
1 

cac att gat gat ctt gca cag etc ggc act tec act tgg etc gac gac 2696 
His lie Asp Asp Leu Ala Gin Leu Gly Thr Ser Thr Trp Leu Asp Asp 
5 10 15 



etc tec cgc gag cgc att act tec ggc aat etc age cag gtt att gag 2744 
Leu Ser Arg Glu Arg lie Thr Ser Gly Asn Leu Ser Gin Val He Glu 

20 25 30 

gaa aag tct gta gtc ggt gtc acc acc aac cca get att ttc gca gca 2792 
Glu Lys Ser Val Val Gly Val Thr Thr Asn Pro Ala He Phe Ala Ala 

35 40 45 50 

gca atg tec aag ggc gat tec tac gac get cag ate gca gag etc aag 2840 
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Ala Met Ser Lys Gly Asp Ser Tyr Asp Ala Gin He Ala Glu Leu Lys 
55 60 65 



gcc get ggc gca tct gtt gac cag get gtt tac gee atg age ate gac 2888 
Ala Ala Gly Ala Ser Val Asp Gin Ala Val Tyr Ala Met Ser He Asp 
70 75 80 



gat gtt cgc aat get tgt gat ctg ttc ace ggc ate ttc gag tec tec 2936 

Asp Val Arg Asn Ala Cys Asp Leu Phe Thr Gly He Phe Glu Ser Ser 

85 90 95 

aac ggc tac gac ggc cgc gtg tec ate gag gtt gac cca cgt ate tct 2984 

Asn Gly Tyr Asp Gly Arg Val Ser He Glu Val Asp Pro Arg He Ser 
100 105 110 



get gac cgc gac gca ace ctg get cag gcc aag gag ctg tgg gca aag 3032 
Ala Asp Arg Asp Ala Thr Leu Ala Gin Ala Lys Glu Leu Trp Ala Lys 
115 120 125 130 

gtt gat cgt cca aac gtc atg ate aag ate cct gca acc cca ggt tct 3080 
Val Asp Arg Pro Asn Val Met lie Lys He Pro Ala Thr Pro Gly Ser 
135 140 145 

ttg cca gca ate acc gac get ttg get gag ggc ate age gtt aac gtc 3128 
Leu Pro Ala He Thr Asp Ala Leu Ala Glu Gly He Ser Val Asn Val 

150 155 160 



acc ttg ate ttc tec gtt get cgc tac cgc gag gtc ate get gcg tac 3176 
Thr Leu He Phe Ser Val Ala Arg Tyr Arg Glu Val He Ala Ala Tyr 
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165 



170 



175 



ate gag gga ate aag cag gca get gca aac ggc cac gac gta tec aag 3224 

He. Glu Gly lie Lys Gin Ala Ala Ala Asn Gly His Asp Val Ser Lys 
180 185 190 

ate cac tct gtg get tec ttc ttc gtc tec cgc gtc gac gtt gag ate 3272 

He His Ser Val Ala Ser Phe Phe Val Ser Arg Val Asp Val Glu He 

195 200 205 210 



gac aag cgc etc gag gca ate gga tec gat gag get ttg get ctg cgc 3320 
Asp Lys Arg Leu Glu Ala He Gly Ser Asp Glu Ala Leu Ala Leu Arg 

215 220 225 

ggc aag gca ggc gtt gee aac get cag cgc get tac get gtg tac aag 3368 
Gly Lys Ala Gly Val Ala Asn Ala Gin Arg Ala Tyr Ala Val Tyr Lys 

230 235 240 

gag ctt ttc gac gee gee gag ctg cct gaa ggt gee aac act cag cgc 3416 
Glu Leu Phe Asp Ala Ala Glu Leu Pro Glu Gly Ala Asn Thr Gin Arg 

245 250 255 



cca ctg tgg gca tec ace ggc gtg aag aac cct gcg tac get gca act 3464 
Pro Leu Trp Ala Ser Thr Gly Val Lys Asn Pro Ala Tyr Ala Ala Thr 

260 265 270 



ctt tac gtt tec gag ctg get ggt cca aac acc gtc aac acc atg cca 3512 
Leu Tyr Val Ser Glu Leu Ala Gly Pro Asn Thr Val Asn Thr Met Pro 

275 280 285 290 
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gaa ggc acc ate gac get gtt ctg gaa ctg ggc aac ctg cac ggt gac 3560 
Glu Gly Thr lie Asp Ala Val Leu Glu Leu Gly Asn Leu His Gly Asp 

295 300 305 

acc ctg tec aac tec gcg gca gaa get gac get gtg ttc tec cag ctt 3608 
Thr Leu Ser Asn Ser Ala Ala Glu Ala Asp Ala Val Phe Ser Gin Leu 

310 315 320 

gag get ctg ggc gtt gac ttg gca gat gtc ttc cag gtc ctg gag acc 3656 
Glu Ala Leu Gly Val Asp Leu Ala Asp Val Phe Gin Val Leu Glu Thr 

325 330 335 

gag ggt gtg gac aag ttt gtt get tct tgg age gaa ctg ctt gag tec 3704 
Glu Gly Val Asp Lys Phe Val Ala Ser Trp Ser Glu Leu Leu Glu Ser 

340 345 350 

atg gaa get cgc ctg aag tagaatcagc acgctgcatc agtaacggcg 3752 
Met Glu Ala Arg Leu Lys 

355 360 

acatgaaatc gaattagttc gatcttatgt ggccgttaca catctttcat taaagaaagg 3812 
ategtgaege taccategtg agcacaaaca cgaccccctc cagctggaca aacccactgc 3872 
gcgacccgca ggataaacga ctcccccgca tcgctggccc ttccggcatg gtgatcttcg 3932 
gtgtcactgg cgacttggct cgaaggaagc tgctccccgc catttatgat ctagcaaacc 3992 
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gcggattgct gcccccagga ttctcgttgg taggttacgg ccgccgcgaa tggtccaaag 4052 
aagactttga aaaatacgta cgcgatgccg caagtgctgg tgctcgtacg gaattc 4108 
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